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REM A RKS/ARGUMENTS 

The Applicants first acknowledge with appreciation lha telephone interview granted to 
the undersigned by Kxaminers Upreti and Wu on December 15, 2005, and the follow-up 
discussion with Examiner Upreti on December 1 6, 2005. m light of the interviews, the 
amendments to the claims presented herein and the following remarks, reexamination and 
reconsideration of this application, withdrawal of the rejections, and formal notification of the 
allowability oral) claims as presented are earnestly solicited. As detailed in the Office Aclion 
mailed October 2 1 , 2005, Claims 1-90 me pending, wherein Claims 1-90 have been rejected. Tn 
response lo the Office Aclion, Claims 1, 3, 14, 16, 26, 41, 55, 57, 64, and 77 have been amended 
and Claims 2, 15, and 56 have been cancelled (incorporated into Claims 1, 14, and 55, 
respectively). The amendments to the claims find support throughout ihe Specification and the 
Drawings and no new matter has been added. Accordingly, it is believed that the claims now 
define patentable subject matter over the prior art ciied in the Office Aclion and notice to such 
effect is requested at the Examiner's earliest convenience. 

Claim Rejections - 35 U.S.C. §103 
Claims 1,11,14, 26-28, 36-38, 41 , 42, 50-52, 55, 64-66, 72-74, 77, 78, and S6-88 were 
rejected in (he Office Action as being obvious over background disclosure in the present 
application Clhe primary reference") in view of U.S. Patent No. 4,997,769 to Umdsgaard and 
further in view of U.S. Patent No. 5,835,617 to Oliia ei «/. The Applicants respectfully traverse 
these rejections. However, the Applicants have amended Claims 1,3, 14, 16, 26, 41, 55. 57, 64, 
and 77 to llirlher clarify the subject matter being claimed. In conjunction with these 
amendments, Claims 2, 1 5, and 56 have been incorporated into Claims 1,14, and 55, 
respectively, and, as such, Claims 2, 15, and 56 have been cancelled. These amendments find 
support throughout the Specification and the Drawings and no new matter has been added. 

The background of ihe present application notes that a particular molecule may undergo a 
reaclion with a particular dye to experience a change in color. In addition, it is sometimes 
desirable to be able to determine an amount of a particular molecule in a sample. Further, a color 
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CCD digital camera can be used in combination with a microscopy system to capture images of u 
sample in the Red, Green and Blue channels (RGB) of the color CCD camera. 

The Lundsgaurd '769 patent discloses a method and apparatus for determining oxygen 
saturation or oxygen content of q blood sample by determining a total offivc hemoglobin 
derivatives. The apparatus TO includes a conduit system comprising an inlet tube J j extending 
from an aperture 12 at an outer side surface of the housing or the apparatus to a hemolyzing and 
measuring block 13 and further to a liquid detector and liquid conduit divider block 14, in which 
a liquid detector 28 is arranged- Below the lowe r side surfo™ «f the hc.nnlyzin^ 
measuring block 13, a jfrht cmlftlng device 3 S constituted by a photo Irnnn is nrrn^rt 
The intensity of the light emitted from the Ifr h t emitting device 35 is detected hv a I.V.l.t 
defector! 01 constituted hy „ plintnrtindo . The light detector is connected lo a control circuit 
which supplies power to the light emitting device 35 and serves the purpose of maintaining a 
constant intensity of light radiated from the light emitting device 35. Part of the light ^mi^n 
from the light emitting device or uhuto lamp 3S is transmitted through the hl^ri snmp i. 
contained in a cuvette 67 which constift ,*. p„ r r o f the con tl nit CTte „dhni thrm. pl, h,» 
hemolysin,, and measm inn hloek 13 nnd k n p flcallv processed in a monnchrnm^ nr 
assembly 36. ^ensuring sn/nak pe neraited in t he mont.ehromalor nssemhlv 36 arc inp ut tn 
a signal processor 37 which further cnmrm,n.m *, . 8 wirh fl Centrnt micrncomm,ter IB in 
which the measuring signals venerated in tho m nn ochromninr afl *„, nMv 3h and p rn ,^„„ 
in the signal processo r 37 are further nrocessed 

The Lundsgaard '769 patent further discloses that the optical system of the 
monochromator assembly 36 comprises an input part 47 for transmitting light from the light 
emitting device or photo lamp 35 to the blood sample contained in the cuvette 67 ofthe 
hemolyzing and measuring block 13, and an output part 48 for guiding or transmitting light 
transmitted through the blood sample contained in the cuvette 67 ofthe block 1 3 to a plurality of 
light detectors. The output part 48 comprises a biconvex lens 53, an optical screening device 54 
having an aperture aligned in relation to the light transmission path ofthe biconvex lens, the 
block 1 3 and the input p*i 47, mul further a concave mirror 57 ,nd an optical grating device 58. 
From the aperture 55 of «h 0 np ii^l «.^i, p ^ the , ip h , ig „. nngmi<tfl ,, ^ „.„ 
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concave mirror S7 mill further to the nnri^l g ating devi™ *f > f p r scpnnitinp the liohr 
transmitted to the grating device into monoc h romatic cnmp m.P,^ The light transmitted 
from the concave mirror 57 to the optical grating device 58, where part or the light transmitted to 
the optical grating device 58 is re- transmitted to the concave mirror 57 to the screening device 
54 ?'ie screening device 54 k n p^,, fr ftn ,i i„.n„ w dcvice m w||i< . h , p|l|rM|itv Qf |ig i| , 
detectors or photodiodes 62 is housed. The in dividual liul.t detectors or plmtAdiori™ M nr » 
exposed to monochromatic or substantially m onochromatic lig ht s^;,™^ in the grating 
device 58 and reflected from the concave mirror 57 through slits or apertures 63 of the front 
surface of the screening device 54 feeing the concave mirror 57. The light doteet,.™ nr 
photodiodes 62 arc constituted hv nhotodinri^ ^ ff «irt v 0 to light oi> wavelonoth of 
approximately 400 nm-1000 nm and gencrnfr p hntnd He currents of the order of 1-400 ■■ A 
The logarithmic amplifier converts the photodiode current to 4 V/dec; 0 V=| ftA. The outputs of 
the logarithmic amplifier 92 is converted to a noimalfKod measuring signal representing the light 
intensities detected by the photodiodes 62 are input to an analog/digital converter 97. The output 
of die analog/digital converter 97 is connected U> an interface input/output block 98 the output of 
which is connected to a bus SB. 

The Ohta '61 7 patent discloses an arithmetic control mechanism of an optical CT 
apparatus for providing a tomographic image that calculates first light densities in ouipul 
portions or an object on the basis of a numerical analysis method, when it is assumed that the 
object is divided into fine segment s iind all segments have the same value as an absorption 
coefficient under predet ermined conditions equivalent to an actual measurement : and 
calculates second light deities j n the output portions, when il is assumed that sequentially 
selected one of the segments has a sp ecific valui! as an absorption coefficient under the 
predetermined conditions. Further, the mechanism calculates, us influences of the segments, 
ratios of the first to the second light densities, thereby obtaining an influence matrix 
corresponding to an arrangement of the segments; calculates relative ratios of the third light 
densities in the output portions on die basis of the actual measurements to the first light densities, 
thereby obtaining a relative ratio matrix corresponding to arrangements of input and output 
portions oFlhc object; and performs a matrix calculation by using the influence matrix and the 
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relative ratio matrix, thereby obtaining feature data of the segments for reconstructing a 
tomographic imago of the object. 

Tn contrast, embodiments of the present invention, as now claimed, are directed to 
methods, systems, and computer-readable medium encoded with a compnler program capable or 
determining an amount of at least one molecular specie comprising a sample, with each 
molecular specie being indicated by n dye, fro m an image of the sample captured as image 
data hy a color image acquisition device, such ns a ™im- enmern or an RGB camera , in a 
video-microscopy system. An onticnl density »f *h« v umnle is first determined from the 
image data, in each of w red, arccn. and blue channel of the cntor image acquisition device 
and for a pixel in the fmage, so as to form a corresponding optical density matrix for the pixel. 
A relative nbsorption coefficient for the dye Inriii-a tint! each molecular sp ecie is the., 
determined, independently of the sample nnd in 0 < the red, eiecn. and hhie rh^.nn^lc, 
8ft as to form a correspond ino restive nrivmpt^ c oefficient matrix . The optical density 
matrix is then multiplied by an inverse of the relative absorption coefficient matrix so as to form 
a resultant matrix for the pixel. The resultant mairix thus comprising the amount of each 
molecular specie, as indicated by the respective dye, for the pixel, 

I. Response to the "Response lo Arguments" in the Office Action 

The Office Action presents various allegations to which the Applicants feel it is 
necessary and is compelled to respond and rebut. 

A. The Ordce Action alleges that the Applicants argue for "a system involving a 
color image acquisition device, a plurality of dyes for staining the sample and the analysis or 
both sample and dye data in the red, green and hlue channels ofthe color image acquisition 
device." The Applicants traverse this characterization for the following reasons. MPEP 
§2141 .02(1) particularly notes that determining the differences between the prior art and the 
claims, the question under 35 U.S.C. §1 03 is not w hcther the di fferences themselves would have 
been obvious, but whether the claimed invention aiajvlmie would have been obvious. 
Stratofiex. Inc. v. Aeroquip Corp., 713 F.2d 1530, 218 USPQ 871 (Fed. Cir. 1983); Schenckv. 
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Nortron Cor,,, 713 F. M 782, 218 USPQ 698 (Fed. Cir. 1983)." Jn (ho alleged characterization 
of the Applicants' arguments, the Applicants submit that the Office Action is evaluating a "gist" 
or "thrust" of present invention, instead of particularly considering the combination of elements, 
as 3 whole , of illD oMmad methods, systems, and computer-readable mediums encoded with 
computer programs now ponding in the present invention, in this regard, MPEP §2141.02(11) 
notes that "[djistilling an invention down to the "gist" or "thrust" of an invention disregards the 
requirement of analyzing tile subject matter "as a whole." IV. L Gore & Associates, Inc. v. 
Garbck. J„c, 721 F.2d 1 540, 220 USPQ 303 (Fed. Cir. 1 983), cm. denied, 469 U.S. 85 1 
(1984)." 



B. The Office Action further alleges that the Applicants arguments large! the 
references individually to show nonobviousness. More particularly, the Office Action alleges 
that the Applicants arguments regarding against the secondary references arc directed to 
limitations found in the primary reference (the Applicants' disclosure). The Applicants traverse 
tills allegation for the following reasons. MPEP §2141 .02(VT) recites that "[a] prior art reference 
roust be considered in its entirety, i.e., as j, whol^ including portions that would lead away from 
the claimed invention. W.L. Gore & Associates, Inc. v. Gctrlock, Inc., 721 F.2d 1540, 220 USPQ 
303 (Fed. Cir. 1983), cert, denied, 469 U.S. 851 (1984). Further, MPEP §§2142 and 2143 note 
that, "[tjo establish aprinw facie case obviousness, three basic criteria must be mel. First, 
there must be somft .su^slinp nr mnrWinn, either in the references themselves or in the 
knowledge generally available to one ofordinary skill in the art, to modify the refers nrm 
pombinc reference ten r hingj . Second, there must bo a reasonable expectation of success. 
Finally, the prior art reference (or references when combined) must leach or suggest all the claim 
limitations. The teachj^ or suction to make D ie c laimed comhip ntmp „n,i i he re^n^e 
expectation of success must both bjLfo»Ildjn the uriorart. and nnt , n ^ V , 
«pwe. /„ re Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991) (emphasis" added). 
MPEP §2143.01 (l«) notes that "[t]he mere fact that references cm be combined or modified 
docs not render the resultant combination obvious unless the prior art also suggests ihe 
desirability of the combination. In rc Mills* 916 F.2d 680, |6 USPQ2d 1430 (Fed. Cir. 1990)." 
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In this regard, the Applicants assert that examination of the secondary references, ench 
as a whole, in a necessary aspect of addressin g an obviousness rejection . The Applicants also 
note that, to the extent that the Lambert- Beer law is applied as part or the claimed methods, 
systems, and computer-readable mediums encoded with computer programs now pending in the 
present invention, such an application is particularly claimed as being applied to pixels of an 
image of a sample obtained via the red, green and blue channels of a color imago acquisition 
device (the optical density matrix for the pixel), in conjunction with characteristics of the dyo(s), 
obtained independently of the sample via the red, green, and blue channels of the color image 
acquisition device, with such dye(s) used to ireyt the sample (the relative absorption coefficient 
matrix of | he dyes). 

In contrast, the background of the presenl application notes that a particular molecule 
may undergo a reaction with a particular dye to experience a change in color, that it is sometimes 
desirable to be able to determine an amount ofa particular molecule in a sample, and that a color 
CCD digital camera can be used in combination with a microscopy system to capture images of a 
sample in the Red, Green and Blue channels (RG B) ofthe color CCD camera. As such, Jhc 
backarOMnd of the present application («th* primary ^ fcrence" In the Office Action! tin™ 
not teach or suggest applying the Lambert-Beer la w in the manner recited in the chimed 
methods, systems, and compute r-readable med iums e ncoded witii computer programs now 
pending in the present invention. If such teaching nr suggestion is not present in the primary 
reference, then such deficiency must be found in the secondary references in order to sustain an 
obviousness rejection. The Annlicnnts evaluation of the secondary references Is then 
necessarily directed t o demonstrating that the secondary references do not teach or suggest 
determining an optical density m atrix of a pixel of an image at a sample obtained via the 
red, green and bine channels nf a c olor image acquisition device, and relating the same to » 
relative absorption coefficient matri x ofthe dvtfs), obtained independently ofthe sample 
via the red, green, and blue channels ofthe eolnr ^ a ge nennisition device, with such dvefsl 
used to treat the sample, to determin e the amount of each molecular specie, as indicated hv 
the respective dye, for the pixel Tn support of tTiis conclusion, the Office Action particularly 
admits that the Ohta reference "is simply being used to show that use of relative absorption 
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coefficient matrices in Lambert-Beer Uw calculations is well known" and that the Lundsgaard 
reference "is bring used to show that Hie Lambert-Beer Law is well known and can be applied to 
microscopy." That is, the admission in the Office Action supports tile Applicants assertion that 
the primary reference, as well as the Ohia and Lundsgaard references, do not teacli or suggest 
determining an optical density matrix of a pix.il nf v , t mae c of a sample obtained vin the 
rcjj, green and blue channels of a cnlur Jmn ff c in quisition rl«vii>«. or determining a relative 
absorption coefficient matrix nf Hie dvcfsl ob tain^ in dependently of flic sample via the 
red, green, and blue channels nf the color ima ge «, g u lsUion device, with such rivets) used tn 
treat the sample 

The Applicants therefore present arguments with respect to the secondary references in 
order lo demonstrate that the secondary refcrcnewj do not leach or suggest applying the Lambert- 
Beer law in the particular manner recited by the Applicants (i.e., as applied to a pixel in an image 
of a sample in each of the red. green, and blue channels of a color image acquisition device) in 
the claimed methods, systems, and computer-readable mediums encoded wilh computer 
programs now pending in Oio present invention. Therefore, if the primary reference does not 
teach or suggest such a particular application ofthe Lambert-Beer law, and if the secondary 
references also do not teach or suggest such a panicular application ofthe Lambert-Beer Jaw, 
then the combin ation nf the references cannot bes sustained in arriving at the obviousness 
rejection asserted in the Office Action. 



C. The Office Action further asserts that "the secondary references are being used to 
simply highlight information that is well known in the art and that a person ofordinary skill 
would /ind obvious lo apply to the primary reference." The Applicants also traverse this 
allegation for the following reasons. MPEP §21 43.01 (IV) notes that "[a] statement that 
modifications ofthe prior art to meet the claimed invention would have been ' "well within the 
oglinary s|cj)l of ihojjrj at the time the claimed invention was made'" because the references 
relied upon teach that all aspects of flic claimed invention were individually known in the art is 
noi sufficient to eslablish a prima facie case of obviousness without some objective reason to 
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combine the teachings of the references. Ex parte Leveugood, 28 USPQ2d 1300 (Bel. Pal. App & 
Inter. 1993).™ 

As previously noted, the primary refcrence, as well as the secondary references, do not 
teach or suggest methods, systems, and computer-readable mediums encoded with computer 
programs for determining an optical d^ity „f tne satnple from t|lc imif f? „ r|a#n 

correspond^ tn an ima.. of tUo „^ ..^^ u y , r t) , or imngR a ^ „ ieitinn „ M ^ & 

video-microscopy system, in ea, I. „ f a rcdi prceiu aod h| „ fe cha ||nc , <>f „ m „ n|f>r 
acquisition dey.ee and for a pi vol in the ima^ S o as to form a corresponding optical density 
matrix for the pixel, or for determining a relnri™ ,ihcn rnfion cnrfnvtAnt for rhe dve 
indicting enr.h mol.c.nr , p -i« | ■■H r .f 1) | T n f thc Sflmn „ nnrf ; n eac| , Qf t ,, fi p rffp|| 
and blue channels, so M tn fh.-^ ffi p n^-p^,^ r lrt|w> ahsnr> , h . ni1 „ nefflgiBn , mfl , r{v 
wherein the optical density matrix is then multiplied by an inverse of the relative absorption 
coefficient matrix so as to form a resultant matrix for thc pixel, with the resultant matrix thus 
comprising the amount of each molecular specie, as indicated by the respective dye, for (he pixel 
Tn contention to Ihe assertions in the Office Action, the primary reference, as well as the 
Lundsgaard and Ohta references, donoj teach or suggest applying a Lambert-Beer analysis to a 
pixel \o.f an image of a sample obtained via the red, green and blue channels of a color image 
acquisition device (the optical densily matrix for the pixel), in conjunction with characteristics of 
the dyc(s), obtained independently of the sample via the red, green, and blue channels of the 
color image acquisition device, with such dye(s) used to treat the sample (the relative absorption 
coefficient matrix of the dyes). A theoretical Lambert-Beer analysis also does n of teach or 
suggest applying Ihe same to a pixel Won image of a sample obtained via thc red, green and 
blue channels of a color image acquisition device (the optical density matrix for the pixel), in 
conjunction with characteristics of the dye(s), obtained independently of the sample via the red, 
green, and blue channels of the color image acquisition device, with such dyc(s) used to treat the 
sample (the relative absorption coefficient matrix of the dyes). 

In this regard, the Applicants assert that thc allegations in the Office Action that 
"Inspects relating to calculating the optical density arc disclosed in Lundsgaard" and thut 
"[aspects relating to the relative absorption coefficient matrix are disclosed in Ohta" do not 
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demonstrate the application of the Lambert-Beer analysis us particularly claimed in the methods, 
systems, and computer-readable mediums encoded with computer programs of the present ! 
invention. A purely mechanical combination ofthe primary reference (RGB image obtained by 
a color image acquisition device) with the Lundsgaard and OhUi reference (Lambert-Beer law) 
thus ignores the particularly recited limitations in the pending claims, as well as the direction of 
MPEP §2 1 43.0 1 (IV), which notes thai an assertion that the references relied upon leach that all 
aspects ofthe claimed invention were individually known in the art is not sufficient to establish 
tpritnufucie case of obviousness without some objective reason to combine the teachings ofthe 
references. 



n. Claims 1, 11,14, 26-28, 36-38, 41, 42, 50-52. 55, 64-66, 72-74, 77, 78, and 86-88 Arc 
Patentable 

Tn light ofthe rebuttal presented in Section I above, the Applicant have again reviewed 
the rejections and submit that Claims 1,11,14, 26-28, 36-38, 41, 42, 50-52, 55, 64-66, 72-74, 
77, 78, and S6-S8 are patentable over the cited references for a varitty of reasons, any one of 
which is sufficjent to remove the rejections against the claims, ft is Applicants' opinion that: 

A. The primary reference and the Umdsgaard '769 and Ohta k 61 7 patents, either 
separately or in combination, do not teach or suggest a system involving a color image 
acquisition device, a plurality of dyes for staining the sample, and the analysis of both sample 
and dye data for a pixel in an image ofthe sample in the red, green, and blue channels ofthe 
color image acquisition device; and 

B. A person of ordinary skill in the ail would not have an objective reason for 
combining the teachings of primary reference with the Lundsgaard 4 769 and Ohta '6 J 7 patents to 
arrive at the present invention as now claimed. 
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Each of these reasons is discussed more fully below. 

i. The Cited References Dogoi l each, Suggest or Provide Motivation 
for the Combination as Alleged in the Office Action 
The Applicants first note that the Federal Circuit has consistently stated that a finding of 
obviousness requires a specific teaching, motivati on, or suggestion to comhine the teachings 
of individual items of prior art. Sec, e.g., /;/ R e Sans Su /.«*. No. 00-1 1 58 (Fed. Cir. January 
,8 ' 2Q02 ) (factual question of motivation m .^mhi.,. 1S mq t e rial la patentability and could not 
be resolved on subjective belief and unknown MHthnrir yV C .R. Bard, Inc, v. m System^ Tnc, 
157 F.3d 1340, 1352 (Fed. Cir. 1998) (a showing of a sngflestion. teaching, or motivation tn 
combine is an essential evidentiary component ox an obviousness holding); In reFritch, 972 
F.2d 1 260, 1 265 (Fed. Cir. 1 992) (Examiner enn satisfy burden of obviousness in light of 
combination only by showing some objective teaching leading to the combination); and In re 
Fine, 837 F.2d 1071, 1075 (Fed. Cir. 1988) ( evidence of teaching or suPPrsthm essential to 
avoid hindslghtV *. 

in this regard, the Applicants also note that MPEP §21 41 explicitly slates that, when 
"applying 35 U.S.C. 103. the fnllowinP tenets o f patent law must be adhered to : 

(A) The claimed invention must be consider e d a « n wh,,t.. ; 

(B) Tho references must be considered as a whole and must suggest the desirability and thus 
the obviousness of making the combination : 

(C) The references must he viewed without tho. hrn efit of impermissible hindsight vision 
afforded by the claimed invention; and 

(D) Reasonable expectation of success is the standard with which obviousness is determined." 

Furthermore, in determining tho differences between the prior art and the claims, "the 
question under 35 U.S.C. 103 is not whether the differences themselves would have been 
obvious, but whether the claimed invention as a whole would have been obvious." MPEP 
§2141 .02, "Basic Considerations Which Apply to Obviousness Rejections," citing Straiojlex. 
Inc. v. Aeroquip Corp., 713 F.2d 1530, 218 USPQ 871 (Fed. Cir. 19S3); Schenk v. Nortron 
Corp., 713 F.2d 782, 2J8 USPQ 698 (Fed. Cir. 19S3). (Emphasis added). The teaching or 
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■sucgestion fo make the claimed comhiimUnr, nmi r ^onahie, uxm^afion of success must 
froth be found in tlic prior art, not in appl et's disclosure MPEP §2143 citing ft re Vaeck, 
947R2d4S8,20USl'Q2dl438(Fe t |.Cir.l99l). Also, - ftlUe rccmirement «,t tl,« ^ 
. invention w ftS mndc" is to avoid impermissib l e hindsight ." MPRP §2141.01(111). In addition, 
"f»| prior art reference must be considered in its entirety, i.e., ns » whole, including portions 
that would lead away from the claimed invention." W.L. Core & Associates. Inc. v. Garlock, 
Inc., 721 P.2d 1540, 220 USPQ303 (Fed. Cir. 1983), cert, denial, 469 U.S. S51 (1984). 

Tn light of these direc|ivc$ provided in the MPEP, the Applicants submit that separating 
background disclosure from each independent claim and then applying the cited references to Hie 
remainder, in the manner set forth in the Office Action, clearly does not coupler <> r h 
ind ependent claim as a whole (i.e., the totality of iho combination of elements, as recited). 
Furthermore, such rejections are entirely contrary to the requirement lhat the teaching or 
sugftestion tn make the claimed combination reasonable mrpctntinn »r f^ ™, m..c* 
both he found in the prior ™ f , n f Tr »^ nf y ri iTrr|„T T i r ff As such, the Applicants 

note that the background of the present application discloses that a particular molecule may 
undergo a reaction with a particular dye to expciiencc a change in color, that it is sometimes 
desirable to be able to determine an amount of a particular molecule in a sample, and lhat a color 
CCD digital camera can he used in combination wuh a microscopy system to capture images of a 
sample in the Red, Green and Blue channels (ROB) of the color CCD camera. Tn making this 
aSserli0T1 ' * he A PP |ic «"ts Inasmuch note thnr fl.o nft y e Action clearly admits that th, 
primary reference does not disclose any nr th* Pi gments nf th« pnn ding elnims Ahwte* * n 
analysis of the sample and dye imanf data . That is, (he Office Action (Page 6) clearly admits 
that the primary reference "does noi expressly disclose determining an optical density of the 
sample from ihe image daia so as to form a corresponding optical density matrix for the pixel; 
and multiplying the optical density matrix by on inverse of a relative absorption coefficient 
matrix so as to form a resultant matrix for the pixel, the relative absorption coefficient matrix 
comprising a relative absorption coefficient for each dye. independently of the sample, in each of 
the red, green, and blue channels, the resultant matrix comprising the amount ofench molecular 
specie, aS indicated by the respective dye, for the pixel." In this regard, the Applicants note that 
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Claims 1,14, 26, 41, 55, 64, and 77 have been umendod to affirmatively recite that a relative 
absorption coefficient for the dye indicating each molecular specie is determined, inclepondenlly 
ofihe sample and in each oflhe red, green, and blue channels, so as to form a corresponding 
relative absorption coefficient matrix. 

Since the Of fice Action admits that the primary reference does not disclose any of 
the elements of the pending claims directed to analysis nf the sample and dve image data. 
then such, deficiency (i.e.. all such element of f^e pending claims such as. far instance, all 
elements of Claim H must he foun d in the seenndarv reference to support the asserted 
obviousness rejection. However, the Uindsgaard '760 patent is particularly directed lo 
spcctrophotonietrically determining the concentration of a number of hemoglobin derivatives in 
whole blond, whereby light transmitted through the sample is delected hv n plurality of light 
detectors or oh oto diodes That is, the Lundsgaard reference directly analyzes the transmitted 
light intensity measured by the light detectors or photodiodes. Further, the hemoglobin 
derivative samples that arc the subject of the Lundsgaard *769 patent are not treated with anv 
dye. That is, the Lundsgaard '769 patent docs no t disclose the use of any dye. 

The Office Aclion asserts that "Lundsgaard discloses determining an optical density of 
the sample from the image data." hi this regard, the Lundsgaard reference measures transmitted 
light intensity and does noj leach or suggest forming an image of the sample. Accordingly, the 
Lundsgaard does not toaoh or suggest determining an optical density of the sample from image 
data thereof corresponding lo an image of the sample captured by a color image acquisition 
device, in each ora red, green, and blue channel of the color image acquisition device and for a 
pixel in the image, so as to form a corresponding optical density matrix for the pixel. That is, (he 
Lundsgaard reference does not teac h or su g pcit applying a concent of determining an 
optical density to a pixel of un image cnphireH by ' < color image acnuisiliim devfcn The 
Applicants further note that since the Office Action clearly admits that this element is nol taught 
or suggested by the primary reference, this deficiency must be found in Ihc secondary 
reference(s) and, as such, by addressing the secondary roferenccfa), the Applicants arc not 
'•attacking references individually" as alleged in the Office Action. In addition, though the 
Applicants direct these arguments to the particular elements ofClaim 1. now pending, the 
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Applicants note that similar elements are also included in pending Claims 14, 26, 41, 55, 64, and 
77 and any such arguments will also apply thereto even if not particularly addressed- 

The Office Action further asserts that Lundsgaard discloses thai the absorption 
coefficient is obtained independently of the sample in each of the channels, where 
"predetermined" absorption coefficients are considered to have been determined independently 
and image data at individual wavelengths is considered "equivalent to a channel." In this regard, 
the Applicanis note that the corresponding element in Hie pending claims particularly requires 
tliat u relative absorption coefficient fnr eanh rt Y " be determined, independently of rho 
samfije and in each orthe red, green, and blue channels, so as to form a corresponding relative 
absorption coefficient matrix. That is, a relative nhsorptkm coefficient for euch dvn is 
determined, separately from fhe sample , in each orthe red, green, and blue channels orthe 
color image acquisition device, to form the relative absorption coefficient matrix. Furthermore, 
Ihe Lundsgaard reference discloses that predetermined coefficients representing the light 
absorption characteristics ofeach of the hemoglobin derivatives comprising the blood sample at 
each of the individual wavelengths. As such, the Lundsgaard reference does not leach or suggest 
determining a relative absorption coefficient for a dye, independently of the sample, since the 
hemoglobin derivatives actually form pan of the blood sample and the predetermined 
coefficients do not correspond to any dyes for treating the Wood sample. With respect to the 
assertion in the Office Action that an individual wavelength as disclosed by Lundsgaard is 
considered "equivalent to a channel," MPEP §2144.06 particularly notes lhal "[ijn order to rely 
on equivalence as a rationale supporting an obviousness rejection, the equivalency musl be 
recognized in the prior art, and cannot be based cm applicant's disclosure or the more fact thai the 
components at issue are functional or meclianicaJ equivalents. In re Ruff, 256 F.2d 590, | JS 
USPQ 340 (CCPA 1 958)." The Applicants submit that individual wavelengths used by the 
device disclosed by the Lundsgaard reference is not a functional or mechanical equivalent to the 
distinct red, green, and blue channels of a color image acquisition device, as recited in the claims 
orthe present invention, and that such asserted equivalency k not recognized by the prior art 
(i.e., the Lundsgaard potent). Accordingly, the Applicants submit that the Lundsgaard reference 
docs mt tcacn or suggest detcrmhiinc n rclariv. jibsorption coefficient for each dye. 
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separately from the sample, in each orthe red, green, and blue channels of the color image 
acquisition device, to form the relative absorp tion coefficient matrlr . as particularly claimed 
in the present invention. The Applicants farther note that since the Office Action clearly admits 
that this element is not taught or suggested by the primary reference, this deficiency must be 
found in the secondary refcrence(s) ami, as such, by addressing the secondary reference(s), the 
Applicants are not "attacking references individually" as alleged in the Office Action. 

Accordingly, the Applicants submit that the Lundsgaard '769 patent (Iocs not disclose 
determining an optical density of the s ample from image data thereof, corresponding U> an 
image of the sample can tared bv n color i mage acimisition device, in oqch of n red, green. 
ftttrf blue channel of the color imnee acoiiisitjr.t, ijay ke mid for a pixel in the imnpe. so as to 
form » corresponding optical density matriv frr f ht > p.vi Further, the Applicants submit that 
the Lundsgaard '769 patent dues not disclose de termining « relative absorption coefficient for 
the dye indicating each molecular smtcis, .nri«ppn d en riv of the sample and in each of the 
red, green, and blue chnnnels. so a s to form a corresponding relative absorption coefficient 
njairjx. Both such elements are recited in each of independent Claims 1,14, 26, 41 , 55, 64, and 
77, now pending. As is evident from the pending claims, such elements include particular 
limitations that are not taught or suggested by either the primary reference (as particularly 
admitted in the Office Action) or the Lundsgaard reference, and do not amount 1o a mere use of 
the Lambcrl-Beer law. as alleged in the Office Action. Thai is, the Lundsgaard reference docg 
not teach or suggest applying the Lambert-Beer Jaw to imago data from Ihe red, green, and blue 
channels of a color image acquisition device. Further, characterization of the claimed invention 
is this manner in the Office Action, and alleging obviousness on the basis thai both the primary 
reference and the Lundsgaard reference "deal with finding concentrations of biological 
components in a sample," ignores particular limitations associated with the elements of the 
pending claims as discussed extensively herein, thus failing to consider Ihe claimed invention as 
a whole, as required by MPriP §2141.02. The alleged motivation of 'Improving] identification 
of optical density of the sample and/or dye" is nowhere mentioned in either the primary 
reference or the Lundsgaard reference, and the Applicants respectfully request clarification of the 
meaning of such a statement. 
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The Office Action further asserts thai the primary reference and the Umdsgaard reference 
do not "expressly disclose the use of a relative absorption coefficient in Lambert-Beer law 
calculations." Tn this regard, the Applicants note thai Claims 1,14, 26, 41, 55, 64, and 77, now 
pending, more particularly recite determining a relative absorption coefficient for each dve, 
separately from the sample, in each of the red, green, and blue channels of the color image 
acquisition device, jo form the relative absorption coefficient matrix . Notwithstanding these 
particular limitations which more accurately represent the pending claims, the Office Action 
admits that a relative absorption coefficient matrix comprising a relative absorption coefficient 
for each dye, separately from the samp le, in each of the red, green, anc | bi uo channels of the 
color image acquisition device, is not disclosed by either the primary reference or the 
Uindsgaard reference. The Applicants further note that since the Office Action clearly admits 
thai this clement is not taught or suggested by the primary reference or the Uindsgaard reference, 
this deficiency must be found in the Ohta reference and, as such, by addressing the Ohta 
reference below, the Applicants are not "attacking references individually" as alleged in the 
Office Action. 

The Ohia '61 7 patent cited in the Office Action is particularly directed to an optical 
computer tomographic apparatus for projecting light onto an object to be examined and 
reconstructing a tnmnprnpliic image on the basis of the measurement value of the light 
transmitted through the object t ns directly measured by a phntndcteciorV and an image 
reconstruction method using optical computer tomography (CT) whereby a tomographic image 
is reconstructed in pseudocol or from the light in dai ri es measured bv the pliofodejeefnr . 
The Ohta k 6 17 patent further discloses that the "ohjeel" under consideration is a three- 
dimensional volume comprised of a plurality of volume elements (or "VOXELs"). whereby the 
image reconstruction method seeks to reconstruct a "slice" by considering the change in light 
Iransmissivity properties through a plurality of suc cessive voxels. In addition, the Ohia v 617 
patent implements absorption coefficient values that are assumed under predetermined 
conditions for a measured CT volume element r| iat j„. relative absorption coefficient values 
are assumed for segments of die sample itself. Accordingly, the Applicants submit that the Ohta 
reference does not teach or suggest detenu ininu a relaliyc ahsorptiou coefficient matrix 
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comprising a relative ah-nrp Hnn ™««n m r|ch ^ 6lsnars , My frnm thc sam? tR ^ 

ea ch of the red, green, nnd blue channels of «.he color image acquisition device, as particularly 

recited in the pending claims. 

The Applicants further submit that the Ohm '6 J 7 patent is particularly directed to 

reconstructing » tomographic i mn P e in pseudoc olor from the li ff M intensity n, M ,. rMl h , 

thephotodetcctor . That is, the Ohta reference directly analyzes the transmitted light intensity 
measured by the photodetector to reconstaicl an image. Further, thc CT volume Aiam^ f lhat is 
the subject of the Ohm '716 patent is not treated wi^ ™ Y h v „ That is, the Ohta '71 6 patent 
doMnot disclose the use of any dye. Therefore, the Ohta '617 patent djicsnot disclose 
de termining , a relative absorption coefficienr far the dve indicating each mnl^..h f . p^.. 

independently of the snmnl* an,! ... ereen ,„„ h| „ p p , i anne , H ,„ as , ft fftpm 

a corresponding relative ah.nrp r.nn .^r^,, ^ trh as partjcij|ar| y recjtwl ^ ^ ftf 
the present in veulion. since neither a dye nor a color image acquisition device having red, green, 
and blue channels is used. Instead, the Ohm '6 1 7 patent discloses that any absorption 
coefficient value? are assumed under predetermined conditions for a measured CT v»i» m< . 
clement of the sample itself. 

Accordingly, as is evident from ihc pending claims, an clement directed to determining 
a relative absorption coeffici ent matrix c om p rising a relative nhsorntion mnVfan* fn.. 
each dye, separately from the sa mple, in ea ch of the red, green, and blue channels „f f fr 
color image acquisition dcy j go includes particular limitations lhat are not taught or suggested 
by the primary reference, the Umdsgaard reference (as particularly admi tied for hoih references 
in the Office Action), or the Ohta reference, and such an element is not merely involved 
Lambert-Beer law calculations, as alleged in thc Office Action. That is, the Ohta reference doc* 
not teach or suggest determining a .Elntiv. coefficient for .h* dvo i,„iie«tln ff „„,h 

molecular specie, independently nf the sam pl.. nnrf j n each of 1W r^. grC en. and hh .» 
channels of a color image aeuuisi.mn d evi™, c» as to form a Rftt . rcspnnf1itlf , rc]nilw 
absorption coefficient matrix for use in a Lambert-Beer law calculation. Furl her, 
characterization of the claimed invention is this manner in the Office Action, nnd alleging 
obviousness on the basis that both the primary reference, the Umdsgaard reference, and the Ohta 
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reference "involve Lambert-Beer law calculations," ignores the particular limitations associated 
with the elements of the pending claims as discussed extensively herein, thus failing to consider 
the claimed invention as a whole, as requi red by JvJ PEP §2 1 41 .02. The alleged motivation of 
"providing a basis for more accurate comparison of data from different color channels" is 
nowhere mentioned in the primary reference, the Lundsgaard reference, »r the Ohla reference, 
and the Applicants respectfully request clarification oflhe meaning of such a statement. 

Thu Applicants thus submit that Ihe primary reference as well as the Lundsgaard '769 and 
Ohta '617 patents, cither separately or in combination, clearly do not teach or sur est 
whatsoever, determining an optical densily nf rt™ ^molc from image data thereof., 
porresponding to an image of the samp ln enptnr^ fry a C0 | Qr <mage acquisition devic^ in 
each of a red, green, and blue channel of the ml,,.- ^ neu acquisition device and for n p i*.«l 
in the image, so as to form a corresponding o p tical density matrix lor the ni**! Further, the 
Primary reference and the Umdsgaard '769 and Ohta '61 7 patents, cither separately or in 
combination, clearly do not teach or s m ^t what^,., determining a relative absnr P fmi f 
c oefficient for the dye indicating each molecul ar specie, independently of the sample and in 
each nf the red, green, and blue channel^ en u? f A f ft rm a corresponding relativc_nhs»rption 
coefficient matrix . Thus, in view orthesc differences between embodiments of the present 
invention, as now particularly claimed in Claims 1,14, 26, 41, 55, 64, and 77, and the primary 
reference and the Lundsgaard '769 and Ohla '617 patenLs, either separately or in combination, 
the Applicants submit that Claims 1,11,14, 26-2S, 36-38, 41, 42, 50-52, 55, 64-66, 72-74, 77, 
78, and 86-88 are patentable over the primary reference and the Lundsgaard '769 and Ohta '6/7 
patents cited in the Office Action. 



ii. A Person of Ordinary Skill in the Art Would Not If uvc an Objective 
Reason for Combining rhi> Teachings of the Cited References as 
Alleged in the Office Action 

With respect to the person of ordinary skill in the art standard applied by the Office 
Action, it is particularly noicd that "Where are thn:e possible sources Tor a motivation to 
combine references: the nature oflhe problem to be solved, the teachings of the prior art, and the 
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knowledge orpersons of ordinary skill in the ari." MPEP §2143.01 , "The Prior An Musi 
Suggest the Desirability of the Claimed Invention," citing In re Roitffbt, 149 F.3d 1350, 1357, 47 
USPQ2d 1453, 1457-58 (Fed. Cir. 1998). In this regard, "Itlhc level of skill in the at 1 cannot 
he rejied upon to provide the sii pgesdon to combine references ." MPT?P §2143.0], 'The 
Prior Art Must Suggest the Desirability of the Claimed Invention," citing Al-Sitc Corp. y. VSf 
Int'l Inc., 174F.3d 1308, 50 USPQ2d 1 161 (Fed. Cir. 1999). Furthermore. "In I statement that 
modifications of the prior art to meet the olymoA ii ^tion wonld have been "waH within 
the ordinary skill nf the art a t the time the claimed invention was made" because the 
references relied upon teach th at oil aspects of the claimed invention were individually 
known m the art is uotmfflcient to establish a p rima facie case of obviousness M ithani some 
aMective reason to cambip? the toachines »fth.> nf^.,™* » MPEP §21 43.01 , "Pact That the 
Claimed Invention is Within the Capabilities of One orOrdinary Skill in the Art is Not Sufficient 
by Itself to Establish Prima Facie Obviousness," citing Ex parte Lewngood. 28 USPQ2d 1 300 
(Bd. Pat. App. & Inler. 1993); In re Kotzab. 2J7 R.3d 1365, 1371, 55 USPQ2d 1313, 1318 (Fed. 
Cir. 2000); m&Al-Slw Corp. v. VSlInt'Utia, 174 F.3d 1308, 50 LJSPQ2d 1161 (Fed. Cir. 1999). 

With respect to the rejections or Claims 1.14, 26, 41, 55, 64, and 77, the Of/ice Action 
alleges that "fjji would have beep obvious for ono skilled in the art, at the time the invention was 
made, lo use Lambert-Beer's law as disclosed in Lundsgaard when processing the image data 
from each of tlxe color channels in the applicant's admitted prior art as they both deal in finding 
concentrations ofbiological component in a specimen. This would result in improved 
identification of optical density of the sample and/or dye, thus providing motivation." The 
Office Action also alleges that M [j]t would have been obvious for one skilled in the art, at the 
time the invention was made, to use a relative absorption coefficient matrix as in Ohta when 
calculating the amount of a molecular specie as in [the primary reference] and Limdsganrd. as 
they both involve Lambert-Beer law calculations. Doing so would provide a baais for more 
accurate comparison of data from differeni color channels." The Applicants traverse these 
allegations, and thus ira verso these rejections. 

First, the application of the person of ordinary skill in the art standard in the Office 
Action to the obviousness rejection pf Claims 1,14, 26, 41, 55, 64, and 77 based upon ihe 
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combimHion or the Lundsgaard '769 and Ohm 617 patents, as well as "the applicant's admitted 
prior art," is in direct contravention to MPEP §2143.01 , which explicitly states thul " |tfho 
|ov.el 0 f skill jn the ait cannot be relied ..pnn tv> r ™ ^ B the suggestion fo comhine 
references ." 

Further, as previously discussed, the primary reference and the Lundsgaard '769 and 
Ohta '617 patents, either separately or in combination, clearly do not tench or anno ^f 
Whatsoever, determining nn optical density rrf the sample from imaoe rinm th^f , 
corresponding to an imapc o f the sampl e canmred bv a color Image neiu.isit| 0 n device, in 
eac^ of a red, green, and blue channel of the , > ft l.,r im q gc acquisition device and far a p iv^l 
j n the imqgc, so as to farm a enrresnnndinp o p tical density matrix for the p iv*l or 
determiniiifi a relative absorption coefficient fa r the dve indicntinn each molecular specie, 
independently of the samp l* ,.nH in ^ »r ^ r f ^ ercc|K nnti h|||c d|flnngk Mn ns tn fnr fn 
a correspond hn? relat ive absorption coefficien t m<i«f.v 

In addition, the meanings ofthe motivations to combine alleged in the Office Action are 
not particularly clear to Ihe Applicants (i.e.. it is aot clear what the motivational statements mean 
in lechnical terms) and the alleged molivalions are nowhere mentioned by any of the primary 
reference, the Umdsgaard reference, or the Ohta reference. Thus, the alleged motivations fo 
combine djnioi provide any objective reason as to why one having a system involving a color 
image acquisition device, a plurality of dyes for staining the sample, and the task of analyzing 
sample and dye data in the red, green, *nd blue channels ofthe color image acquisition device, 
would be moiivated to use the Lambert-Beer law as disclosed in Lundsgaard and Ohta to analyse 
a pixel in an image captured by the color image acquisition device, when neither the primary 
reference, the Lundsgaard re ference, nor the O hta reference teach or snunest .-.eh an 
application . As such, the alleged motivation to combine primary reference with Ihe Lundsgaard 
'769 and Ohta '617 patents is also in direct contravention to MPEP §2143.0], which explicitly 
states (hat the "[nl statement that modificahW „f the prior art to meet the ch,im*,l 
invention wnnlrl have been "well within r f ., nrM ^. , k|| , of tne nt Umc ^ 
invention was made" because the references r.! . ^ lmon leach thaf a>| Mntxtx nf thp 
claimed invention were individually known in th« o rt is n»t snffi,)*.,, i(i establish a p rim,. 
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facie case of obviousness without some ohi^tlv^ ,„,»„.„ to con ,hi,u> the teadiintm of the 
references ." 

Thus, in view of ihcse factors, the Applicants further submit that Claims I , U ,14, 26-28, 
36-38, 41, 42, 50-52, 55, 64-66, 72-74, 77, 78, and 86-88 arc patentable over 1 he primary 
reference and the Umdsgaard '769 and Ohta '61 7 paients cited in the Office Action. 

III. Claims 2-10, 12, 13, 15-25, 29-35, 39, 40, 43-49, S3, 54, 56-63, 67-71, 75, 76, 79-85, 89, 
and 90 

Claims 12, 13, 24, 25, 39, 40, 46, 53, 54, 68. 75, 76, 89, and 90 were also rcjecied in the 
Office Action as being obvious over the primary reference and (he Umdsgaard '769 and Ohta 
'61 7 patents in view of U.S. Patent No. 5,734.498 to Krasieva et al. Claims 2- j 0, 1 5-23, 29-35, 
43-49. 56-63. 67-71, and 79-85 were further rejected in Iho Office Action as being obvious over 
the primary reference and the Umdsgaard '769 and Onto '617 patents in view of U.S. Patent No. 
6,81 9,787 to Stone er al. 

As previously discussed, Claim 1, upon which Claims 3-10, 12, and 13 depend; Claim 
14, upon which Claims 16-25 depend; Claim 26, upon which Claims 29-35, 39, and 40 depend; 
Claim 41, upon which Claims 43-49, 53. and 54 depend; Claim 55, upon which Claims 57-63 
depend; Claim 64, upon which Claims 67-71, 75, and 76 depend; and Claim 77, upon which 
Claims 79-85, 89, and 90 depend, are patentable over the primary reference and the Umdsgaard 
'769 and Ohta '61 7 paients. Thus, in response, the Applicant further submits thai the present 
invention, as claimed in Claims 3-10, 12, 13, 16-25, 29-35, 39, 40, 43-49, 53, 54. 57-63, 67-71, 
75, 76, 79-85, 89, an d 90, is patentable over the primary reference and the Umdsgaard '769, 
Ohta '61 7, Krasicva '498, and Stone '787 patents. As such, the Applicant respectfully requests 
withdrawal of those rejections. 

Conclusion 

Jn summary, the primary reference and the Uindagaard '769, Ohta '6 1 7, Krasieva '498, 
and Stone '787 patents, cither separately or in combination, do not teach, suggest, or provide ' 
motivation lor embodiments of the present invention, as now claimed in Claim* 1 , 14, 26, 41 , 55, 



KTA0l/2W,7t6vl 

PAGE 43/44 ' RCVD AT 1/1112006 3:00:34 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/26 ' DNIS:2738300 * CSID:9198622260 * DURATION (mm-ss):23-22 



JAN. -11' 06 (WED) 15: 12 ALSTON & BIRD TEL : 9 1 98622260 P. 044 



AppJ. No.: 09/057,446 

Amdt. dated 01 /l 1/2 006 

Reply to Office action of October 2 1 , 2005 

Pans 43 



64, and 77. Accordingly, in view of these differences between the Applicant's invention and 
primary reference as well as the Uindsgaard '769, Ohta '617, Kraaieva '498, and Stone '787 
patents, it is submitted that Ihc present invention, as defined by the pending claims, is patentable 
over the prior art cited in the Office Action. As such, Claims 1 , 3-1 4, 1 6-55, and 57-90 are 
believed to be in condition for immediate allowance. 

In conclusion, for the reasons set forth above, the Applicant submits that all claims now 
pending are in condition for immediate allowance. Accordingly, notice to such effect is 
respectfully requested at the Examiner's earliest opportunity. 

11 is not believed that extensions of time „r fees for not addition of claims are required, 
beyond those that may otherwise be provided for in documents accompanying this paper. 
However, in the event that additional extensions oflime are necessary to allow consideration of 
this paper, such extensions arc hereby petitioned under 37 CFR § 1.136(a), and any Tee required 
therefore (including fees tor net addition of claims) is hereby authorised to be charged to Deposit 
Account No. 16-0605. 
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